INTRODUCTION
Exenatide extended release is a once-weekly injectable medication used for the treatment of type II diabetes mellitus. The long-acting formulation consists of the original twice-daily formulation encapsulated in 0.06-mm-diameter microspheres. 1 The subcutaneously injected exenatide microspheres then diffuse the medication slowly over time, reaching therapeutic range by 2 weeks and steady state by 6 to 7 weeks. 1 Pharmacologically, it acts as an incretin analogue that activates glucagonlike peptide 1 receptors causing a glucosedependent insulin secretion. 2 Exenatide reduces Hgb-A1C, fasting and postprandial glucose, and bodyweight. 2 The most commonly reported adverse events include nausea, vomiting, diarrhea, and headache. 2 Common adverse reactions at the injection site include pruritus, erythema, and subcutaneous nodules, which have reportedly resolved without intervention or limiting treatment. 1, 3 These reactions are thought to be either an inflammatory foreign body reaction or an antiexenatide antibody response. 1, 4 A handful of cases have also identified eosinophil-rich granulomatous panniculitis at the exenatide injection site, along with more persistent, nonresolving nodules. [5] [6] [7] [8] For these rarer, persistent nodules, hospitalization and surgical intervention have been reported. 8 We report a case of persistent exenatide extended release panniculitis nodules successfully treated with serial intralesional triamcinolone injections.
CASE REPORT
A 60-year-old man presented to the dermatology clinic with 6 large, persistent nodules of the abdomen and left thigh, occurring after each of his exenatide extended release weekly injections. The patient denied fevers, chills, lymphadenopathy or systemic allergic symptoms. The patient's medical history was significant for diabetes mellitus type II, hypertension, dyslipidemia, and nonalcoholic steatohepatitis (NASH). Before starting exenatide, he had been on metformin, liraglutide, and dulaglutide for treatment of his diabetes.
The first nodule occurred 8 weeks prior, without any improvement over time. The nodules were extremely pruritic, with mild discomfort because of the size of the lesions and induration. Physical examination found a large, firm 5.5-cm 3 4-cm subcutaneous nodule on the left side of the abdomen with 5 other 2.0-to 4.0-cm deep nodules palpated from the right and left sides of the abdomen as well as the left thigh. Slight erythema and warmth was noted from the overlying skin of each nodule. Because of the patient's discomfort, exenatide was discontinued by the prescribing physician for approximately 2 weeks, and the nodules were treated with betamethasone 0.5% cream and Zyrtec for 1 week without improvement. The patient requested excision of each of these large nodules, as the pruritus was no longer bearable.
An excisional biopsy was taken from a nodule on the right side of the abdomen, and we elected to inject a separate superior right abdominal nodule with intralesional triamcinolone (10 mg/mL, 1 mL injected; Fig 1) . Pathology findings from the specimen showed a lobular and septal panniculitis with mononuclear cells and prominent admixed eosinophils (Fig 2, A and B) . A dermal hypersensitivity reaction was also present with moderate predominantly perivascular lymphohistiocytic infiltrate with admixed eosinophils and occasional plasma cells. Periodic acideSchiff and acid-fast bacilli stains were negative.
During a telephone call 2 weeks after his visit, the patient described worsening erythema surrounding the biopsy site with yellow, thickened drainage. Thus, he was started on doxycycline, 100 mg twice daily for a week. After this course, the patient was started on a 6-week prednisone course (starting at 50 mg) with the addition of 50 mg of dapsone to treat the nodules. The patient reported, however, that he discontinued both medications after approximately 1 week because of worsening of his lower extremity edema.
The patient followed up in the dermatology clinic 6 weeks after his initial evaluation, with great improvement within the nodule on the right side of the abdomen that was treated with intralesional triamcinolone. This nodule now measured 0.8 cm and showed greater than 50% improvement in size. The remaining nodules were similar in size, but the overlying erythema was no longer appreciated. Each nodule was injected with 10 mg/mL of triamcinolone, placed 1 mL deep within the subcutaneous tissue of each involved area. He then returned 6 weeks later with significant improvement of all of his nodules. There were 2 subtle, less than 0.5 cm persistent nodules from the right and left sides of the abdomen that were injected again, with just 0.5 mL of triamcinolone (10 mg/mL) at this visit. The patient was extremely relieved that the pruritus and discomfort of the nodules had resolved. No skin atrophy developed from the triamcinolone injections, and they were well tolerated by the patient.
DISCUSSION
Local, transient injection site reactions are common among injectable medications. However, rarer, atypical persistent nodules, panniculitis, and even morphealike changes of the skin have been reported with various subcutaneous injected medications, and prescribing physicians need to be aware of this. [5] [6] [7] [8] [9] [10] As the number of subcutaneously injected medications expands, we suspect the number of more atypical, persistent cutaneous reactions will follow. Proper patient education is imperative, along with prompt cessation of the drug. Depending on the patient's history and the reaction involved, consideration of immediate systemic intervention or intralesional steroid injections is warranted. As reported in our case, patients can have significant improvement with serial intralesional triamcinolone injections in lieu of undergoing multiple surgical procedures. 
